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Abstract 


Urban agglomerations are dynamic entities that are undergoing continuous demographic changes due 
to various factors, including migration, economic activities, and social dynamics. In this research, 
Geographic Information System (GIS) technology is employed to comprehensively investigate the 
population dynamics of urban agglomerations from 2015 to 2035. The selected time frame 
encompasses historical trends and also forecasts future scenarios, enabling a comprehensive 
understanding of the factors that shape the dynamics of urban populations. To gain insights into the 
spatial and temporal complexities of urban populations, GIS tools are utilized to visualize, interpret, 
and model spatial data. Through mapping and analyzing population changes, this research seeks to 
contribute valuable insights into patterns, drivers, and potential impacts on a global scale. The findings 
emphasize the heterogeneity of urban population sizes, underscoring the necessity of tailored urban 
policies for sustainable development. 
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1 Introduction 


Urban agglomerations are dynamic entities that experience continuous demographic changes 
influenced by various factors such as migration, economic activities, and social dynamics. The 
comprehension of population dynamics in urban agglomerations is crucial for effective urban 
planning, resource allocation, and sustainable development. This research employs the 
utilization of Geographic Information System (GIS) technology to comprehensively 
investigate the population dynamics of urban agglomerations from 2015 to 2035. Urbanization 
is a worldwide phenomenon with significant implications for societal structures and resource 
management (Smith, 2018). As cities and their surrounding areas evolve, it becomes essential 
to analyze and predict population patterns to address the challenges presented by rapid urban 
growth (United Nations, 2019). GIS presents a potent set of analytical tools to visualize, 
interpret, and model spatial data, making it an ideal technology for examining the intricate 
dynamics of urban populations. The period from 2015 to 2035 is chosen to capture both 
historical trends and project future scenarios, allowing for a comprehensive understanding of 
the factors shaping urban population dynamics. This research aims to contribute valuable 
insights into the patterns, drivers, and potential impacts of population changes within urban 
agglomerations on a global scale. This research is motivated by the need for evidence-based 
urban planning and policymaking. As the United Nations predicts over 60% of the global 
population will live in cities by 2030 (United Nations, 2018), it is crucial to prepare for 
population shifts, evaluate infrastructure requirements, and promote sustainable urban growth 
(Angel et al., 2018). By utilizing geographic information system (GIS) technology, this study 
aims to provide a comprehensive, spatially informed analysis of urban agglomeration 
population trends to contribute to sustainable urban development discussions. The following 
sections will review relevant concepts, theories, and findings on urban population dynamics. 
The methodology will detail the GIS-based approach for data collection, analysis, and 
visualization. The results and discussion will present the study findings, providing insights into 
past, current, and future trajectories of urban agglomeration populations. 


2 Literature 


As the global population increasingly gravitates towards urban areas, it becomes crucial to 
comprehend the population dynamics within these urban agglomerations for effective planning 
and sustainable development. This research undertakes a GIS-based investigation of the 
intricate dynamics of population changes within urban agglomerations from 2015 to 2035, to 
uncover both the spatial and temporal complexities involved. The existing body of literature 
emphasizes the importance of studying population dynamics in urban areas, highlighting the 
necessity for a spatially explicit approach facilitated by GIS. According to Farooq S, and 
Ahmad, (Farooq, S. & Ahmad, S. 2008.), GIS presents a potent tool for analyzing population 
trends and providing insights into the spatial distribution, growth, and composition of urban 
populations. Furthermore, research conducted by Li and Yeh (Li & Yeh, 2018), underscores 
the role of GIS in comprehending the socio-economic factors that influence population 
dynamics in urban areas. T the existing body of research emphasizes the usefulness of 
Geographic Information Systems (GIS) in capturing the intricate nature of changes in the 
population of urban agglomerations over time. 


3 Methodology 


To carry out this study based on GIS, a comprehensive approach will be utilized, integrating 
tools for spatial analysis and demographic data. The primary source of data will be a point 
shapefile that includes the names of urban agglomerations, the corresponding countries, and 
population values for the years 2015, 2020, 2025, and 2035. This shapefile will be obtained 
from reputable demographic databases and official statistical sources. 


The GIS analysis will involve the mapping of population distribution within each urban 
agglomeration for the specified years, allowing for a visual representation of spatial patterns. 
Changes over time will be examined through animated maps, which will provide a dynamic 
portrayal of population dynamics throughout the study. 


In summary, this methodology ensures a robust and comprehensive exploration of Urban 
Agglomeration Population Dynamics, utilizing GIS as a key analytical tool. The spatial and 
temporal dimensions of population changes will be unveiled, contributing valuable insights for 
urban planners, policymakers, and researchers involved in addressing the challenges and 
opportunities presented by evolving urban demographics. 


4 Results 


2015 Urban Agglomeration Population Distribution Map 
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Figure 1 shows the map of the 2015 urban agglomeration population distribution 


2020 Urban Agglomeration Population Distribution Map 
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Figure 2 shows the map of the 2020 urban agglomeration population distribution 


2025 Urban Agglomeration Population Distribution Map 
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Figure 3 shows the map of the 2025 urban agglomeration population distribution 


2030 Urban Agglomeration Population Distribution Map 
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Figure 4 shows the map of the 2030 urban agglomeration population distribution 


2035 Urban Agglomeration Population Distribution Map 
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Figure 5 shows the map of the 2035 urban agglomeration population distribution 


5 Discussion 


The application of the spatial graduation equal count algorithm to the population data of the 
urban agglomeration in the year 2015, as illustrated in Figure 1, unveils discernible patterns in 
the distribution of the population. Prominent urban areas with high populations, including 
Santiago, Curitiba, Abald Flint, Yining, Belem, Bouake, and others, stand out, indicating the 
variations in population densities across different regions. Conversely, Surgut, Temuco, 
Montevideo, Halifax, Dublin, and other cities display lower concentrations of the population. 
This spatial analysis accentuates the heterogeneity of the sizes of urban populations and sets 
the stage for comprehending the dynamics that contribute to these disparities. The observed 
discrepancies align with the existing body of literature on urbanization, underscoring the 
influence of factors such as economic opportunities, infrastructure development, and historical 
trends in shaping the distribution of urban populations (Angel et al., 2011; Seto et al., 2012). 
The concentration of urban areas with high populations can be attributed to factors such as 
industrialization, employment opportunities, and regional policies for development. 


Moving forward to Figure 2, which portrays the urban agglomeration population in 2020, one 
can observe a discernible augmentation in the population ranges. The maximum population 
range spans from 36766628000 to 37293129, with the highest population ranging from 299956 
to 338168. This upward trajectory is by global projections of urbanization trends, thereby 
reflecting the expected expansion in urban populations during this time frame (United Nations, 
2018). Cities that are encountering substantial population growth, such as Santiago, Curitiba, 
Abald Flint, Yining, and Belem, exemplify the intricate interplay of factors that influence urban 
development. Figure 3 for 2025 and Figure 4 for 2030 offer supplementary insights into the 
evolving urban agglomeration populations. The observed fluctuations, both in the maximum 
and minimum population ranges, signify the dynamic nature of urbanization processes. High- 
population urban areas in 2025, such as Quebec, Shilling, Nouakchott, Ximtai, and Laredo, 
continue to undergo growth, while other regions, including Windhoek, Toamasina Perm, 
Surgut, and Dublin, display varying degrees of urban expansion of population change. Finally, 
Figure 5 projects the potential urban agglomeration population distribution in 2035. The 
maximum population is estimated to be in the range of 4869006 to 43345059, encompassing 
cities like Kabul, Cape Town, Yining, and Podova. Conversely, areas with the minimum urban 
agglomeration population, ranging from 274781 to 392610, may include regions experiencing 
slower growth or demographic shifts. 


6 Conclusion 


In conclusion, the examination of urban agglomeration population dynamics from 2015 to 2035 
through spatial analysis offers valuable insights into the altering patterns of global urbanization. 
The observed disparities in population distribution underscore the multifaceted nature of urban 
growth, influenced by a multitude of social, economic, and environmental factors. As cities 
continue to progress, comprehending these dynamics becomes imperative for well-informed 
urban planning, resource allocation, and sustainable development. This research contributes to 
the wider discourse on urbanization by utilizing GIS-based analysis to quantify and visualize 
population trends. The findings emphasize the significance of taking into account spatial 
variations in population dynamics, highlighting the necessity for customized urban policies that 
consider the distinct challenges and opportunities presented by different regions. As we move 
towards 2035, continuous monitoring and adaptable strategies will be vital for promoting 
resilient and sustainable urban agglomerations (C. Fang et al.,2017). 
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